PS-25C 
POWER SUPPLY KIT 300 
INSTRUCTION MANUAL 


THEORY OF OPERATION 


The NE-550 is a precision voltage regulator chip that contains a zener 
voltage reference, operational amplifier, current limiter, and pass transistor, 
A portion of the output voltage controlled by R-41s compared to a reference yoltage, 
any difference or error is amplified by the op-amp and changes the bias on the 
internal pass transistor to elaminate the error, The reference voltage for the 
NE-6601is1.6 volts. Therefore, the output voltage is the ratio of the voltage 


divider (consisting of R-1, 2, and 3) times 1, 6, 


The current limiting section of 1C]1 operates when a voltage of +.6 volts is 
applied between pins 2 and 3 of IC]. This voltage is developed by the load current 
through the series-parallel combination of R7, R8& through R11, the .1 ohm resistor 
and the nominal . 6 volt yunction drop in the pass transistors. A voltage of op- 
posite polarity 1s developed across R5 and R6 to ground, Smce R5 and BT are in 
Series between pins 2 and 3, the net voltage is the algebraic sum of the two, 
When the voltage produced by the load current exceeds the reverse voltage across 
RS by .6 volts, the regulator chip turns off, lowering the output voltage, As the 
output yoltage drops, the reverse voltage across R5 decreases, further lowering 
the output voltage. This creates a fold back current limit effect which reduces 
the current to a safe level. The value of R& determines the masamum current 
which can be drawn from the supply. An open circuit on RS or R& will limit the 
output current to a low leyel, 


The over-voltage protection (OVP) is essentially a crowhar circuit which 
prevents the oulput voltage from rising above 14 volts. If the supply voltage {pot 
on PSSA board) is set too high, the OVP will shut down the supply as soon as it 
it turned on, To reset the OVP: turn the power off - wait about one minute for 
the filter capacitor to discharge - turn the regulator pot down - reapply power - 
adjust the regulator pot for the desired output voltage. 
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NESSO EQUIVALENT CIRCUIT 


The PS$-25C ig a well filtered regulated 12-14 volt power supply capable cf handling 
up to 25 amps. If 1s designed for communications equipment where masmum 
currént 13 "dyawn less than 50 percent of the time. For continuous operation, it 
must be dérated approwrately 20 percent, 


PS-25C SPECIFICATIONS 


VOLTAGE OUTPUT: adyustable between 10 and 15 volts. 

LOAD REGULATION: 2 percent from no load to 20 amps. 

CURRENT OUTPUT: 25 amps intermittent (50 percent duty cycle} 
20 amps continuous. 

CURRENT LIMITING: maximum short circuit current 1 amp nominal. 

RIPPLE: 50 MY at 20 amps. 

AMBIENT TEMP: 65°C Maximum 


LIMITED WARRANTY 


Factory wired urits are warranted for one year. The unit must be re- 
turned to the factory postpaid with a note describing difficulty and date of purchase, 
include a check to cover return postage. Our liability under warranty 15 lamited 
to repair, adjustment or replacement of units proven to be defective. Wo further 
warranty 1s expressed or implied. Umls modified or obviously misused will 
not be covered by the warranty, 


The parts 1n kits built according fo our instructions carry the original 
manufacturers! warranty, Defective parts rust be returned for credit. Units 
built from kits may be returned to the factory for repair and alignment for a 
nominal charge, plus parts and shipping. 


PARTS List 


25000 TPO 40 wotlk 
. Goh 

SO) MPD 18 wot 

~ O01 


40 ernp PIV Rectifier 
HESS) 


TIP 30565 of DOTEAOSS 
2N3086 ar equi¥. 

oN SOSt 

ZN 008 

2h3055 


IK 5% 

aE Feat 

lok oe 
5.6K SW 
AMO olen BR 
a, 3K 59 
Too chm Ty 
«1 cho: Si 
«ll chim BV 
al ohn Sa 
al okim #Y 
220 ohn ZW 


SPST Bwitch 
Power Tranaiorrer 


aby Oy @ 23 ampe 
lo (220 volt pritcacy 


Hurdeare. Beal Finke, Crassis, 


and Wire 


‘OVA Olf HOd MMOHS 


NOLLOINNOS AYVAWIYd HAWEOISNYHI:# 


4 
o_o. 
= 
zo 
n= 
"am 
om 
0 
z 
m 
mF 


PS 25C INSTRUCTIONS 


(i) Assemble the PS-3A regulator board as follows (refer to the pictorial 
of the parts layout). a.) Install the IC first, making sure the notch or 
dot is near pin 1 ag marked on the board. b.} Bend the leads on @1 
towards the metal side at a 90 degree angie. ¢.} Coat the metal side 
of Ql with the white heat sink grease and place it yn the center of the ia 
Shaped heat sink. d.} Mount this assembly ta the component gide of the 
circuit board with 6/32 hardware. e.) Mount the remaiming components 
as shown. NOTE: Be gure to substitute the 100 ohm 1 watt resistor in 


the PS-25C kit for the .1 ohm 5 watt supplhed with the PS-3A. -"— 


(2) Remove the power transformer from the chassis and set it agide temporarily. 
Mount the SPST switch, fuse holder, and the red and black output binding pogts 
on the front pane] as shown on the "typical parts layout". Mount the four 
rubber feet on the bottom corners of the chassis. 

(3,) Mount the condensor bracket in the followimg sequence: 

a.) Crient the case with the front panel to your right. 

os Place the bracket inside the case with the open Bap toward the front 

a of the chassis. Sec the layout drawing for the position of the bracket, 

La 

(C.4 


i ; 
Insert an 8-32 4% 3/8" machine screw from underneath the chassie 


through the upper left Support tab. Pjace a star washer on the screw 
and secure with an 8-32 nut. Fasten the upper right tab in the same 
Manner. 

Gy insert an 8-32 %1/2" machine screw from underneath the chassis 
through the lower bracket support tab. Place the nylon cable clamp and 
a flat washer on the screw and secure finger tight with an 8-32 nut. 


6 


Prepare the power cord as follows: 
a.) Remove 12" of outer insulation from the end of the cord. Ser 
b.) Strip 1/8" of insulation from the ends of all three leads. 


Install a rubber grommet in the 3/8" hole in the center of the back chassis 
skirt, 


© © 


STip the end of the power cord through the rubber grommet and the nyton 
cable clamp. The insulation should be flugh with the inside edge of the clam 
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Tighten the 8-32 nut to secure the power cord and condensor bracket tab. 


Cut a 17" length of #12 red wire and strip both ends back 1/2". Tin both 
ends. Wrap and solder one end of the wire to the red binding post. 


Cut a 20" length of #12 black wire and strip both ends back 1/2". Tun both 
ends. Wrap and solder one end of the wire to the black binding post. Crimp 
aad solder a lug to the other end, 


QO © 


Connect the 220 ohn 2 watt resistor between the red and black binding post, 
Solder both ends. This is the final connection tO the binding posts. 


a 
_ 


Dress the red and black leads as shown on the layout. 


® @ 


Binoy yo 
Cut a 4" length of #18 ‘Bieeek wire and strip both ends 1/8", Solder one end 
to the fuse helder side terminal and the other end to the 1mmer terminal of 
the on-off switch, 


Please check al] connections made up to this point and touch up any rough, weak, or 
cold solder joints. 


G2,) The following operations should be performed BEFORE mounting the power 
transformer. BRO A 
a.) Cuta T'' jength of #18 kee wire and strip both ends 1/4'', Solder one 
end to the transformer terminal marked "4", Tin the other end which 
will be connected later. 


TRANSFORMER PRIMARY WIRING 
For ]i0V Operation: 


‘om and strip two 3" pieces of #18 brown wire. Connect one wire from 
primary terminal #l to terminal #3. Connect the other wire from termnal 
#440 terminal #2. Solder ali four connections. 


For 220V Operation: 


and strip one 2" piece of #18 brown wire. Connect one end to primary 
term #2 and the other end to terminal #3 of the power transformer. 
Solder b 


connections. 


€.) ace the power transformer into the case with the primary lugs 
iastapthe reas panel. Solder the white power cord wire fo the primary 
terminal marked "1". Solder the black wire of the power cord to the 
center terrninal of the fuse holder. ; 
ail 


c.}), Cut the secondary center tap lead to 43" and strip the end 7. Install 
and solder a #12 solder Ing on the lead. 


(2) Mount the power transformer using four 1/4 X 20 bolts, nuts and lock 
washers. 


C Solder the green (ground) power cord lead to the ground lug on the power 
transformer. Tims is the lug with a green lead already connected to it. 


> G5.) Solder the free end of the #18 black wire which was installed in step ldbto > 
. . . —— re 
the remaining terminal of the on-off switch. 
5.) Cut a 73" length of #12 red wire and strip both ends a!" Crimp and 
solder a lug te one end. Solder the other end to the + terminal of 
the rectifier. 


a 
i (b.) Cut 2" from the ends of both transformer secondary leads and strip 
z"' of nsulation from each lead. Solder one of the transformer 
secondary jeads to either of the remaining rectifier lugs. Solder the 
other secondary jead to the opposite rectifier lug. He sure to use 
adequate solder and that a firm clean jomt 18 made. 
17.) Coat the bottom of the rectifier with white heat sink grease. Mount the 
rectifier on the main chasgis using 6-32 X 3/4 hardware. The rectifier 
may be oricnted to provide the best lead dress. 


SET THE MAIN CHASSIS ASIDE TEMPORARILY 
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Mount the 4 pass transistors on the heat sink as follows: Coat both aides 
of a mica insulator with heat sink grease. Siap the coated insulator over 
the pins of the transistor. Carefully plug the transistor through the heat 
sink into a Socket held on the inside. Be sure to orient the transistor so 
that the pins are centered in the holes of the heat sink and the positiomng 
holes of the socket line up properly. Secure the entire assembly using 
#6 5/8" self-taping screws. 


IF THE PINS OF THE TRANSISTORS ARE INADVERTANTLY SHORTED TO THE 
HEAT SINK, MAJOR DAMAGE TO THE SUPPLY CAN RESULT 


Ge) 


6) 
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Mount the standoff insulator in the center hole of the heat sink using a 
#4 screw with a Jock washer under the screw head. 


Connect four .1l chim 5 watt resistors from the emitter connections of each 
of the pass transistors to the center stand off insulator. The emitter 1s 
the transistor socket solder [ug closest to the center stand off, Pass each 
jead through the hoje in the socket lug and crimp securely before soldering. 


exert €xcess presaure since it ig possible to fracture the insulator. 


Position the heat sink on the bench with the mounting holes toward you and 
the transistor sockets facing up. The following steps will assume that this 
positioning is maintained. 


Cut four 32" pieces of #18 green wire. Strip each end back 7". Starting 
with the upper right transistor and proceeding clockwise, connect each of 
the transistor hases together. {The hase i6 the outer solder lug on each 
socket) The fourth piece of green wire should be connected fo the upper 
left transistor bage lig, The remaining end will be connected later. 


Prepare a cable assembly as follows: 
a.) Cut two 4" pieces of #18 brown wire. Strip both ends 1/4". 

Cut two 5" pieces of #18 brown wire. Strip both ends 1/4". 

Crimp and selder one end of each of the 4 wires into one solder lug. 
(dy “Pre-tin each of the 4 remaining free ends. 


Solder one ofthe 5" leads to the center (collector) lug of the lower right 
transistor socket. Solder the other of the 5" leads to the center lug of 
the lower left socket, 


Solder one of the 4" leads to the center lug of the Upper right socket, Solder 
the remaining lead to the center lug of the upper left socket. Temporarily 
get the heat sink aside. 


Slip the filter capacitor into the clamp. Orient the positive terminal toward 
the rectifier, Install a #6 X + machine serew, lock washer and nut im the 
elatip and-tighten securely. 


Mount the heat simk to the maim chassis using 8-32 X $" screws, lock 
washers and nuts, 


Cut a 6" piece of #18 red wire and strip both ends 1/4". Wrap and yolder 
the #18 red wire and the #12 red wire from the red output binding post to 
the center atand off insulator on the heat sink, 


© © 


Go.) Mount the P§-34 card on the capacitor terminals using #10-32 hardware 
in the following sequence: Screw - lockwasher - termunal lugs - flat 
washer - P.C. board - capacitor. The lug on the #12 black wire from the 
black output post and the lug on the transformer center tap lead should be 
placed under the minus terminal screw, The lug on the #12 red lead from 
the rectifier and the lug on the 4 bpown leads from the transistor collectors 
should be placed under the positive terminal screw. Tighten both screws 
securely. Any resistance at these points will have an adverse effect on 
the regulation. 


Solder the green wire from the transistor bases to the "VO" terminal on 
the PS -3A, 
to the "VS" terminal on the PS-3A. 


Install the overvoltage device. Solder the black lead to the black output 


@) 
Gr) Solder the #18 red lead from the center stand-off insulator on the heat gink 
G2) 

binding post lug. Solder the red lead to the red hinding post Iug. 


This completes the wiring of the P5-25C power supply. 


BRFORE APPLYING POWER, CAREFULLY CHECK ALL SOLDER CONNECTIONS 


PS20C PINAL TES) AND ASSEMBLY 


Cy Install the fuse in the fuge holder (10 amp for I1OY, 5 amp for 220¥). 
(2) Set the voltage adjust control (R-2) 1n |he regulator card ra mid position, 


5.4 Connect a voll meter to the output terminals. Set the meter ta read 20-50 
wolts Tull scale 


> Plug an supply and turn Switch on. Adjust R-2 for a nominal 15. 6 voits 
output . 


5.) df the control 1s adjusted above 15 yolts, the O, ¥.>IP, will shui down the 
supply. The G,V,P. is reset by turning off the supply for approximately 
one Minute (he sure to reset control to maid pagitien). 

(6.) Slide the six Tinnerman fasteners aver the mounting holes an the main 
chassis flanges. 
GI Place the cover on the chassis with the beveled end toward the fremt. T ine 


up the mounting holes with the Timmerman fastener3 and secure |he cover 
using 41x #6 X 3/8 self taping screws, 


TROUBLE SHOOTING 


NWO OUTPUT 
1.) Check fuse or circuit breaker. 


2.) The overvoltage protection device may be shutting down the supply as 
soon 38 16 18 turned on, To reset the OVP: Turn the power off - wat 
about one minute for the filter capacitor to discharge ~ turn the reg~- 
wlator pot down - reapply power - adyust the regulator pot for the desired 
output voltage. 


2.) Measure voltage across filter capacitor. 
a.) If 22-25 VDC is present, procetd to step 7. 
b.} If no voltage 18 present, proceed to step 4. 


4.) Check the bridge rectifier for shorts or open. 
5.) Check the power cord continuity. 
6.) Check the transformer primary and secondary for continuity. 


7.) Meastre the voltage at the base of the pass transistor on the Psa card. 
This measurement can be made at the "VO" terminal. 
a.) If no voltage 1s present, proceed to step 10. 
b.) If 12-24 yolts is present, proceed to step &. 


8.) Check the pass transistor on the PS3 card for open junctions. 
9.) Check the .1 ohm resistors for open circuit. 


10.) Measure the voltage at the base of QI. 
a.) Ifthe reading 1s 12-24 vojts, Ql may be defective, (see test chart 
below) Check carefully for cold solder joints. 
b.} ifthe reading is 0 volts, proceed to step tl. 


ll.) Check the yoltage at IC] pin 4. 
a.) Ifthe reading is over 1.6 volts, check Ri, R2, and B3 for open, 
b.} If the reading is below 1,6 volts, check the voltage on ICi pins 
Il and 12, If it is between 22-24 volisa, IC] may be bad. If it is 
0 volts, check for open jand or cold solder joints on circuit board. 


VOLTAGE DROP UNDER LOAD 


1.} 


a,) 


3.) 


Reduce the load and recheck the cutput voltage. The current lirut will 
reduce the output voltage if a load greater then the supply can handle 
ié applied, 


Check the voltage across the filter capacitor (C1) under load. 
a.) If the reading is under 20 volts, proceed to step 4, 
b.} If the reading is 20-24 volte, proceed to step 3, 


Check the solder connections to the front pane] output terminals, Be 
sure that the screws which hold the PS3 in place are tight, 
moor: tow. Pees ss a * 
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Check diode DI for an open junction. 
Check the solder connections between the transformer and rectifier, 
Be sure that the screws which hold the PS3 in place are tight. 


Check Qi for an open junction (see chart below}, If Qi checks good, IC1 
may be bad, 


EXCESSIVE CUM 


Be sure that the screws which held the P53 in place are tight, 
Gheck the bridge rectifier for open diodes. 
Gheck line voltage. Excessively low line voltage may catise hum 


under heayy loads. Lowering the output voltage of the supply may 
correct this problem. 


(1) 
(2) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


PS25C_ ERRATA 


Step 11 - #18 black should be #18 brown “~~ 
Step 124 - #18 black should be #18 brown 67 


PS25C FINAL TEST AND ASSEMBLY 


Install the fuse in the fuse holder (10 amp for 110V, 5 
amp for 220¥) . 


Set the voltage adjust contrel (R-2} in the Yepulator card ta 
mid position. 


Commect a volt meter to the output terminals. Set the 
Meter to read 20-50 volts full seale. 


Plug in supply and turn switch on. Adjust R-2 for a nominal 
13,8 velts output. 


If the control is adjusted above 15 volts, the O_V_P. will 
shut down the supply. The O.V.P. is reset by turning off the 
supply for approximately one minute (be sure to reset control 
to tid position), 


Slide the six Tinnerman fasteners over the mounting holes 
on the main chassis flanges. 


Place the cover on the chassis with the beveled end toward 
the front. Line up the mounting holes with the Tinnerman 
fasteners and secure the cover using six #6 X 3/8 self taping 
SCrews . 


